Takayasu arteritis (TA) is a rare idiopathic vasculitis of large blood vessels. Prevalence is highest in Japan, with predominance in young females. Classic signs and symptoms include limb claudication, decreased/absent distal pulses, vascular bruits, and blood pressure discrepancy between arms. Without treatment, progression leads to mural fibrosis, stenosis, hypertension, thrombus formation, and ischemic changes of surrounding tissue. Takayasu arteritis is usually a clinical and radiographic diagnosis and has a low mortality rate with effective treatment. Here, we present an unexpected case of TA in a 19-year-old black male diagnosed at autopsy. No suggestion of vasculitis was noted during antemortem workup. Takayasu arteritis may be encountered in the forensic setting in cases of sudden death in a young person, especially in the context of an atypical demographic.
INTRODUCTION
Takayasu arteritis (TA) is a rare idiopathic vasculitis of large blood vessels, mainly the aorta and its primary branches. Prevalence is highest in Southeast Asia, Central and South America, and Africa. Japan has the highest prevalence, with up to 40 cases/million population, in contrast to the 4.7 to 8 cases/million in the rest of the world (1) . Takayasu arteritis predominantly affects females in the second or third decades of life (2) .
The pathogenesis of TA is still not entirely understood, but it is known to progress in acute and chronic phases. Signs and symptoms manifest according to what degree vessels are affected (3) . In the acute phase, nonspecific constitutional symptoms predominate and can include fever, malaise, and anorexia. As vasculitis progresses into the chronic phase, the "classic" features of TA develop, including limb claudication, decreased/absent distal pulses, vascular bruits, and blood pressure discrepancy between arms. Hypertension often develops secondarily to stenotic changes, especially in the renal arteries, and is a significant source of morbidity in these patients. Less common causes of hypertension in TA include loss of aortic compliance and suprarenal aortic stenosis (3).
Takayasu arteritis is challenging to identify in the best of circumstances. The differential diagnosis for TA is wide and other causes of aortic vasculitis must be evaluated, especially given the rarity of TA (4). Infectious causes include syphilitic aortitis, tuberculous aortitis, and hepatitis C-associated cryoglobulinemic vasculitis. Aortic vasculitis can also be seen in other primary vasculitides such as giant cell arteritis or Kawasaki disease, among others. Complications of congenital syndromes such as Ehlers Danlos syndrome or Marfan Syndrome can manifest with a similar clinical presentation. Additionally, autoimmune/immune complex disorders such as systemic lupus erythematosus (SLE), rheumatoid arthritis, and ANCA-positive vasculitis can manifest in large blood vessels (2, 4) [AQ: Please replace ANCA with its expansion, if appropriate.]. Even nonvasculitic diseases such as advanced hypertensive and atherosclerotic cardiovascular disease can present with similar clinical symptoms as TA and must be addressed (4) . Identifying TA requires a high clinical suspicion and supportive radiologic evidence, since laboratory tests are nonspecific and definitive diagnosis with arterial biopsy is usually not feasible (2) . This necessitates the use of clinical diagnostic criteria to identify and group patients for proper treatment.
Unfortunately, the establishment of diagnostic criteria for TA has recently become a moving target. Historically, efforts to define, classify, and diagnose the primary vasculitides have remained separate, largely due to the idiopathic nature of many of these diseases (5) . In 1990, the American College of Rheumatology published classification criteria for TA (6) . However, increased understanding over the course of the last 3 decades has resulted in criticisms of this original system's generalizability and sensitivity (7) . In 2012, the Chapel Hill Consensus Conference revised a nomenclature system for the primary vasculitides but emphasized that it was meant as a definitional tool only and was not intended to be used for classification or diagnostic criteria (8) . The Diagnostic and Classification Criteria in Vasculitis study is a multinational observational study with the goal of creating validated diagnostic criteria for all the primary vasculitides, and although it recently concluded patient recruitment in 2017, an updated system is still forthcoming (9) . For the purposes of this article, the criteria validated by the European League Against Rheumatism, the Pediatric Rheumatology European Society, and the Pediatric Rheumatology International Trials Organization in 2008 are utilized to illustrate current diagnostic criteria ( Table 1 ) (10) .
At autopsy, the gross examination in cases with TA will show findings based on disease progression. Vasculitis and mural fibrosis result in a stiff, rigid aorta with a thickened wall on cut section. Interestingly, the external diameter of the aorta is usually preserved or even slightly reduced (11) . Concentric intimal thickening can be observed in the aorta's major branches and rarely the coronary arteries. Patchy intimal fibrocellular hyperplasia can lead to intimal plaques, which can be seen in isolation or in association with aneurysm formation (11 (2) . Granulomatous inflammation can also be observed with multinucleated giant cells and laminar necrosis of smooth muscle fibers. Progression of inflammatory lesions in TA over time eventually develops transmural fibrosis (3) . Stains for elastin demonstrate destruction of the elastic lamina (11).
Chronic uncontrolled disease activity can result in significant morbidity, including hypertension, aneurysm formation and rupture, stroke, valvular heart disease, and aortic regurgitation, all of which can significantly reduce quality of life. Despite this, the overall mortality in TA is low with proper treatment. Survival rates are reported higher than 95% over 10 years (12, 13) . Individuals with TA usually die from the long-term effects of cardiovascular sequelae rather than active vasculitic disease. Because of this, TA is an extremely rare encounter at autopsy and almost nonexistent in the forensic setting.
CASE DESCRIPTION
Here, we present a case of TA in a 19-year-old black man diagnosed unexpectedly at autopsy. Comorbidities included SLE and neurofibromatosis type I. In the month prior to death, the decedent visited the emergency department (ED) multiple times with chronic chest pain and fatigue. Echocardiogram showed aortic regurgitation. Computed tomography angiography showed a small pericardial effusion. Magnetic resonance angiography showed cardiomegaly and left ventricular dilation. His troponins were below the threshold for detection. No aortic changes consistent with vasculitis were noted on radiology. He was already on maximal steroid treatment for his lupus, and without clinical or laboratory evidence of cardiac ischemia, he was discharged with a diagnosis of atypical chest pain and instructed to follow up in the outpatient setting. He was found dead the morning following his final ED visit.
The case was initially referred to the medical examiner due to sudden death in a young person with an unknown drug use history. Due to his comorbidities, the medical examiner declined jurisdiction and a hospital autopsy was performed to investigate an anatomic correlation for the atypical chest pain. There was a high suspicion that the death would be related somehow to uncontrolled lupus.
On external examination, the only skin findings observed were one neurofibroma and numerous café-au-lait macules. Internal examination revealed an enlarged heart (520 g) with pericardial adhesions and mild left ventricular hypertrophy (1.5 cm). The aortic valve cusps were thick and rubbery, and the aortic root was stiff and rigid with concentric mural thickening (Image 1). Sectioning of the coronary arteries demonstrated near-complete occlusion from concentric mural thickening of the left anterior descending (LAD) and diagonal coronary arteries (Image 2). 
CASE OF THE MONTH
Microscopic examination revealed chronic vasculitis of the aorta and its primary branches, including the subclavian, left common carotid, and brachiocephalic arteries. Extension into the coronary arteries was also noted. A mixed inflammatory cell infiltrate was seen in the walls of the affected arteries (Images 3 and 4) , especially concentrated around the vasa vasorum (Image 5). No multinucleated giant cells were identified. Full-thickness mural fibrosis was also seen, leading to stenotic narrowing of the aorta and near-complete occlusion of the LAD and diagonal branch (Image 6). The anterior and lateral left ventricular walls had neutrophilic infiltrates in the territory of the occluded LAD and diagonal arteries (Image 7). Special staining for elastin demonstrated destruction of the elastic lamina in affected arteries (Image 8). The kidneys demonstrated mild glomerulomegaly, but no stigmata of lupus nephritis was identified.
The combination of the patient's age, gross findings, and pattern of vasculitis supported a diagnosis of active TA.
DISCUSSION
In this case, TA was not on the clinical antemortem differential for the cause of sudden death. Even if this patient had been of the classic demographic, clinical and radiologic diagnostic criteria were not met (10); TA was diagnosed at autopsy based on the pattern of gross and histologic findings. 
CASE OF THE MONTH
A confounding detail on the initial chart review was the comorbidity of SLE. Prior to microscopic examination, there was high suspicion that the primary pathologic process was caused by SLE. However, review of the literature demonstrated that the pattern of vasculitis in this case was not characteristic of the vasculitis seen with lupus. Systemic lupus erythematosus vasculitis usually disproportionally affects small vessels due to deposition of immune complexes within vascular walls (14) . This is most commonly observed as cutaneous lesions and was the main clinical presentation in up to 89% in one large study (15) . No cutaneous lesions were noted on external examination except the café-au-lait spots and neurofibroma related to the neurofibromatosis. Systemic lupus erythematosus vasculitis can rarely affect the aorta, but it would be equally case reportable for an isolated aortitis without any other vessel involvement (14) . Ultimately, the combination of the vasculitic pattern in this case with the lack of systemic vasculitis was more characteristic of TA than lupus vasculitis.
CONCLUSION
Due to the rarity of TA and its chronic treatment course with low mortality, active TA is rarely seen in the autopsy setting. Since individuals usually die of known natural causes related to sequelae of chronic treatment, they do not typically fall under medical examiner/coroner jurisdiction. Takayasu arteritis may be encountered by the forensic pathologist in the medical examiner/coroner setting in cases of sudden death in a young person due to an unknown medical history, a delay in treatment, inadequate access to health care, or a lack of clinical suspicion resulting from an atypical presentation. Autopsy pathologists should be aware of the gross and microscopic features of this entity to ensure proper approach and diagnosis.
Image 2: Near-complete occlusion of LAD and diagonal coronary arteries. LAD = left anterior descending.
